~lost studies of awareness and dreaming during general anaesthesia exclude children because of uncertainty of accurate communication, but the authors consider that, with care and patience, children over about 7 years of age can give sensible and useful information. A prospective study was carried out in which 202 patients aged between 7 and 1-1 years undergoing general anaesthesia for a wide range of surgical procedures were interviewed post-operatively, and a questionnaire was sent to the parents approximately one month after discharge from the hospital. Twenty-two patients (11 per cent) could recall what was either a dream or a factual event, and ten of these (0 per cent) were considered to be definite recall of factual events.
INTRODUCTION
Awareness and dreaming during surgical operations was no doubt frequent during ancient times and again during the middle ages when alcohol was the only anaesthetic used. Horace "Vells is credited with one of the first recorded cases of awareness rluring anaesthesia when he failed to adequately anaesthetize a patient for a tooth extraction in 1845 (Faulconer and Keys 1965) . The current widespread interest in awareness dates from the earlv 1940's when muscle relaxants were introduC'ed into anaesthetic practice. Dreaming during anaesthesia has become more prominent since the introduction of the neuroleptic and dissociative drugs.
No reports of awareness in children are to be found in the literature. Hutchinson (1961) states that "children under 16 vears were excluded because of uncertaintv of accurate communication ", but it is the' experience of the present authors that with care and patience children over about 7 years of age can give sensible and useful information. 
METHOD
A prospective study was carried out on 202 patients (males 122, females 80), whose ages ranged from 7 to 14 years (mean 10 '4). Table 1 gives details of the types of surgical procedures carried out and Table 2 the general anaesthetic techniques employed. A standard proforma was filled in by the anaesthetist giving details of the patient, type of operation and of the anaesthetic technique. An assessment was made in the anaesthetic room prior to induction of anaesthesia as to the effect of the pre-medication, the patient being classed as "apprehensive ", "calm" or " sedated". Recorded details of the anaesthetic technique included site of placement of intravenous needle for induction, the use of an endotracheal tube, type of circuit used and whether a mechanical ventilator was employed, any technical difficulties and any evidence of wakefulness on the part of the patient. The Recovery Room Sister was asked to note any vomiting, complaints of pain or other events occurring prior to return to the ward.
Within 72 hours, in all but two cases, the patients were visited in the ward and interviewed. Time was taken to gain the child's confidence and if he or she was upset, for instance if the parents had only recently departed, or if Anaesthesia and Intensive Care, Vol. r, No . . 5, August, 197.3 (ii) .. Gas or mask .. (iii) .. Don't know". ? needle or mask, thence to (i) if " needle". 4. What is the next thing you remember, after going to sleep?
ii. Do you remember having any odd feelings or seeing or hearing anything during your operation? 6. Were you sick after you woke up ? he was asleep or had only recently woken up, the interview was deferred. A standard set of questions was asked ( Figure 1 ) although these were worked into the conversation as it went along. The questions were designed with the help of the Department of Psychiatry in an attempt to obtain useful information without being too direct in the questioning.
Approximately one month following discharge from hospital a further questionnaire ( Figure 2 ) was sent to the parents of the child in an attempt to obtain information which may have been Please tick appropriate box.
Has
spoken to you about remembering anything at all that happened between his going to sleep for his operation and waking up again? YES D NO D If .. Yes" please describe what he says he remembers.
Would you ask
if he remembers any of the following happening between the time he went to sleep for his operation and the time he woke up again.
(1) Hearing noises of any sort?
. Yes" what did the noises sound like?
(2) Hearing anyone talking?
. Yes" what did they say? 
Sa\y man putting bandage on. Described 3 men \yith caps & masks, their disposition & mo\"ements Heacted to last sutures. -
j\denoidector;lY PAP, HYO, "1'1', N 2 (), 0" HEL Clicking noises, men talking about \\"hether operation would be a success. Dreamt of school and : Ill0ther.
Clicking noises, "1ike
SOl11e0l1e dropping SOll1Cthing into a saucepan nO\\" and then"
-----~--Sa\\" lllaIl " about 60 " holding paper with ribbon.
People talking, plaster sticking on him. Dreamt home \\'a.tching 1'.\-. Anaesthe.sia and Intensive Care, Vol. 1, ,Vn. :j, August, 1V7., recalled by the patient in the more relaxed atmosphere of his home. These questionnaires were presented in Italian, Greek and Turkish as well as English and were accompanied by a letter to the parent explaining the purpose of the study.
RESULTS
Of 202 patients in the study, 22 (11 per cent) could recall what was either a dream or a factual event, and of these, 10 (5 per cent) were considered to be definite recall of factual events. On several occasions the patients recalled both a dream and a factual event, for instance onc child undergoing an orchidopexy, volunteered he remembered a " snipping sound like scissors" and a " hurt leg" on the side of the operation, as well as dreaming he was at home eating banana splits.
Tables 3-6 give details of the events recalled by the 22 patients. Tables 3 and 4 list those considered to be cases of awareness, and Tables 5 and 6 those considered to be dreams. Other relevant points emerging from the study were as follows:
(1) The mean interval between the induction of anaesthesia and start of surgery was eleven minutes, the shortest two and the longest fifty minutes. (2) The mean interval between the end of the operation and the ward interview was 28t hours. One interview was delayed six days, but the longest period elapsing otherwise was 74 hours, and the shortest eight hours.
(3) Fifty-five patients could not spontaneously recall how anaesthesia was induced or nominate the correct side of placement of the intravenous needle. All but three of these had been pre-medicated with papaveretum and hyoscine. (4) Of 161 patients pre-medicated with papaveretum and hyoscine 121 were judged by the anaesthetist to be " calm" or " sedated " in the anaesthetic room and 30 " apprehensive". Of thirty-one patients premedicated with other agents, nineteen were judged" calm" or " sedated" and eleven "apprehensive". Ten patients had not received pre-medication before arriving in the anaesthetic room. These numbers are insufficient to allow compansons. was of events early in the procedure and the other of events at the end of the procedure.
Of the twenty-two cases of recall during general anaesthesia only one was of events recalled during an emergency operation; the others occurred during elective procedures. DrSCCSSIOK (Ii) Sixty per cent of children said they could recall being sick either in the recovery room or ward in the period between the end of the operation and the ward interview.
The incidence of post-operative recall of either a dream or a factual event during general anaesthesia was 11 per cent. The incidence of actual awareness during anaesthesia was 5 per cent. As with any study hased on sUbjectiw assessment of the patient, definitions are difficult, and factual recall often merges into uncertain dream. The decision as to whether a recalled event was awareness or dreaming was made on two counts.
(1) .-\n ol)\'iou~ correlation with events occurring, or words spoken, during the procedure.
(7) Of the late questionnaires sent to parents, 69 per cent were returned. Several patients gave information to their parents that they had not given to the interviewer in the immediate post-operative period. (:2) Children recounting actual events were usuall\" firmer and more definite in their recall' than those recounting dreams. This characteristic varied, however, and was only used as a secondan' feature in favour of awareness. . \\"anl staff commented on trance-like state of patient on return post-01'.
Previous hospitalization
Stated on late questionnaire only. Endotracheal suction for I minute cl 11 ri ng proc('( 1 ure.
? :\ \\'arcness : was rcintubated because of bri~k blccding. °1\"ell Suxamcthoni UTll, "X 2()' Wilson and Turner (1969) found a 17·3 per cent incidence of unpleasant recall in 150 obstetric patients near term anaesthetized with a nitrous oxide-oxygen-relaxant technique, adjuvants, for instance trichlorethylene or narcotics, being given after delivery. This group consisted of patients recalling actual sights and sounds (2 per cent), recalling pain (7 per cent) or suffering unpleasant dreams such as rotating sensations, and dreams associated with death.
The children in the present study showed little sign of being upset by being able to recall anything from their operation. In most cases answers to questions were given eagerly and other information was often offered with remarkable spontaneity, and the general feeling was one of relief that the operation was over. There were two exceptions, case 12, Table 5 , and case 21, Table 6 . Case 14 was an 8 year old boy who, during an orchidopexy, dreamt of a big square box with a pointed arm which cut him open. Although not visibly worried by this dream at the time of interview it had obviously disturbed him. Case 21 was a 7 year old female undergoing tonsillectomy and adenoidectomy who recalled a " horrible dream" but was unable to recall details. Accompanying the late questionnaire when it was returned bv her parents was a note from the mother stating that the patient had been upset and frightened, particularly at night time, for about a week after her return home from hospital. She had been unwilling to sleep alone and had required the light to be left on or someone to be in the room with her. The psychological trauma undergone by children attending operation for tonsillectomy and adenoidectomy has been the subject of other studies (Gustenson 1955) and one wonders whether events or dreams recalled from the operative procedure itself play a part in the genesis of this problem. Harris et al. (1971) studied 120 patients anaesthetized with a thiopentone, nitrous oxideoxygen-tubocurarine technique. Of a group g.iven no pre-medicant drug on the day of opera-tlOn (some received atropine with induction) and no adjuvants given during surgery, 57 per cent dreamed, whereas only 23 per cent of patients dreamed when they received morphine as a premedicant, or were given 0 ·1-0·3 per cent of methoxyflurane during the procedure. Patients receiving various concentrations of halothane did not report any recall. In the control group, six patients (20 per cent) recounted recall possibly related to the surgical procedure.
In the present series, although papaveretum and hyoscine produced the best amnesia for induction of anaesthesia, seven of the ten cases of awareness followed its use, all seven involving relaxant anaesthesia. In two of these cases halothane had been added to the inspired mixture. Awareness thus occurred in spite of an apparently adequate anaesthetic technique.
The numbers in this series are clearly too small to allow any conclusion regarding aetiology of awareness during general anaesthesia in the paediatric patient. The records of the patients recalling dreams or events were studied to determine whether any patterns existed with respect to various factors. No such correlation could be found regarding age, sex, preanaesthetic state, duration of pre-operative stay in hospital, nature and time of pre-medication, operative procedure, anaesthetic technique, or post anaesthetic state.
Awareness occurred during both spontaneous ventilation and relaxant anaesthetic techniques. During spontaneous ventilation techniques awareness occurred early or late in the procedure, suggesting that anaesthesia had not been adequately established or, it had been lightened too early.
Movement, either spontaneous or in response to a surgical stimulus, occurred in six patients who later could recall events considered to be evidence of awareness, and three who later recalled dreams.
The three patients who dreamed and who moved during their procedure all received ketamine anaesthesia. This suggests that movement by the patient during a general anaesthetic other than ketamine may well mean that the patient is aware, although absence of movement does not exclude awareness. Movement by the patient is more common during ketamine anaesthesia and may not indicate that dreaming is occurring. CONCLUSIONS Children aged between seven and fourteen years can communicate valuable information if given time and patience. In this prospective study of 202 patients undergoing general anaesthesia for a variety of surgical procedures 11 per cent of children recalled something from their operation and in 5 per cent of cases this was considered to be true awareness.
